Identified biosynthetic pathway of aspergiolide A and a novel strategy to increase its production in a marine-derived fungus Aspergillus glaucus by feeding of biosynthetic precursors and inhibitors simultaneously.
Aspergiolide A is a novel anti-tumor anthraquinone derivant produced by marine-derived fungus Aspergillus glaucus. To identify its biosynthetic pathway and further improve the production, the effects of biosynthetic pathway specific inhibitors and precursors were investigated. Cerulenin and iodoacetamide, the specific inhibitors of polyketide pathway, could completely inhibit the aspergiolide A accumulation. Putative precursors of polyketide pathway could increase aspergiolide A production greatly, such as 6 mM acetate increased production by 135%. Simvastatin and citrate, the inhibitors of mevalonate pathway, stimulated the production by 63% and 179%, respectively. Considering that acetyl-CoA is the common starter unit in both polyketide and mevalonate pathway, a novel strategy was designed to stimulate the aspergiolide A accumulation. Combinations of 12 mM acetate with 0.3 mM simvastatin could increase the production by 151%, while the supplementation with 12 mM acetate and 12 mM citrate brought a 262% increase of aspergiolide A production. The strategy might be very useful to enhance the production of other secondary metabolites derived from polyketide pathway.